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A REPORT ON RESEARCH AND DEVELOPMENT

in

ENVIRONMENTAL EDUCATION

from two statewide programs*

The Maine Environmental Educat.ion Project, Title III, E.S.E.A.

The New Jersey State Council for Environmental Education

*Both of these organizations are members of the Consortium of
Regional Environmental idnudtion Councils sponsored by the
American Association for the Advancement of Science's Com-
mission on Science Education.



A REPORT ON RESEARCH AND DEVELOPMENT

in

ENVIRONMENTAL EDUCATION

The Development and Testing of a Model to Evaluate the
Behavioral Goals of K-12 Environmental Education. Maine
Environmental Education Project, Title III, E.S.E.A.**

This is a report on a portion of the research conducted
through a doctoral study by the author to develop a model
to evaluate the attitudinal and behavioral goals of K-12
environmental education (The University of Michigan,
1972).

* * *

Within recent years there has been an i.icreased re-
cognition of the need for environmental planning and
decision-making responsibility on the part of all
citizens. This, coupled with the current emphasis an
the reappraisal of American education and on curricu-
lum reform, has given impetus to the establishment of
education programs which relate to man and his envir-
onment.

The Goals of Environmental Education

It is clear today that environmental education, as it is
called, is directed towards the development of attitudes
and behavioral skills in the area of environmental
decision-making and problem solving. Accordingly, the
Maine Environmental Education Project defines environ-
mental education as a process aimed at producing a
citizenry that is knowledgeable concerning the total
environment and the role of man, able to participate in
activities for maintaining and improving the qua,ity of
the environment while meeting human needs, and motivated
to do so.

Derived from this goal and definition are the following
subgoals:

1. (Affective Subgoal)

To help individuals acquire strong feelings funda-
mental to developing a concern for the environment

**See Appendix A for a brief description of the Maine
Environmental Education Project.



and a motivation to participate in activities for
maintaining and improving the quality of the total
environment.

2. (Cognitive Subgoal)

To help individuals acquire basic understanding of
the total natural and man-made environment, their
relationship with this environment, ano common
environmental problems.

3. (Behavioral-Skill Subgoal)

To help individuals develop the necessary thinking
and behavioral skills for the prevention of envir-
onmental degradation, the correction of environmental
abuses, and the alteration and use of natural re-
sources to enhance the function and quality of the
environment to-meet ecological including human needs.

Environmental Education As A Process

Environmental education is viewed as a process in which
the student participates in three levels of learning _

experiences:
I discovery and inquiry,
2 evaluation and 'problem identification, and
3 problem solving.

Problem identification and problem solving as used here
involve not only the recognition, prevention, and
resolution of environmental problems but the activities
in which students alter and create components in their
environment to enhance its function and quality.
Students may either act directly on the environment or.
communicate a concern to others to encourage their
participation.

The environmental education learning process emphasizes
first-hand experiences focusing on the total environment
of the community and immediate surrounding of the student,
for example, the school site or neighborhood. The three
phases of the process also include classroom experiences.

This approach to environmental education provides an
interdisciplinary means of developing values, attitudes,
conceptual understandings, critical thinking and
behavioral skills.

The process may be carried out by students participating
in studies relating to the components of the total natural
and man-made environment and related social, political
and economic aspects. Figure One suggests how the envir-
onmental education process may relate to the study of a
natural component of the environment. Figure Two is an
outline for the study of walkways and pathways as
examples of a man -made environmental component. It
should be stressed that it is not particularly important
which of the many environmental components is studied
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nor that all the components be studied. Rather, it is
the process and associated cognitive, affective and skill
outcomes which should be emphasized and which will carry
over with the student.

SKILL OUTCOMES

The outcomes of environmental education may be stated as
behavioral objectives which reflect the three phases of
the learning process described earlier.

1. DISCOVERY AND INQUIRY

The student will be able to and will continually
seek to discover and investigate the components and
characteristics of-his total environment and the
relationship of man with this environment.

This includes the following skills:

a. Recognizing the structure, components and
processes in natural and human ecosystems.

b. Investigating the components and processes.

2. EVALUATION AND PROBLEM IDENTIFICATION

The student will be able to and will continually
develop and apply criteria to evaluate the data
related to his total environment and associated
human processes and to identify opportunities for
maintaining and improving his environment.

This includes the following skills:

a. Developing criteria and evaluating how well
ecological - human needs are being or are
likely to he satisfied by environmental
components and prncesses.

b. Identifying opportunities for environmental
maintenance and improvement.

3. PROBLEM-SOLVING

The student will be able to and will continually
participate in selecting and successfully carrying
out envirunmental problem-solving activities in-
volving the prevention and resolution of environ-
mental problems and the alteration or creation of
components to enhance the function and quality of
the environment.



This includes the following skills:

a. Selecting and defining an issue or problem.

b. Inquiring to become informed about the problem
through investigation.

c. Determining alternative solutions to the
problem.

d. Evaluating the consequences of solutions and
choosing a solution.

e. Developing a plan of action.

f. Implementing the plan of action.

g. Evaluating the process and results.

Each of the above three behavioral outcomes represent
skills which may be developed through the "process"
learning experiences.

In addition, since a person's behavior is influenced
by how he feels and what he knows, related affective
(feelings) and cognitive (knowledge) outcomes should
also be identified. This report, however, will focus
on the skill outcomes.

DEVELOPMENT OF A BEHAVIORAL OBJECTIVE MODEL

On the following pages the skill outcomes previously
identified have been re-written and described as basic
observable and measurable behaviors. These behavioral
statements or objectives describe what the student
should de, to what extent and under what conditions
to indicate that each outcome sought has been achieved.
In addition, the desired skills are written to relate
to each of the three enviroimental education experiences

1) discovery - inquiry

2) evaluation and problem identification, and

3) problem - solving.

As a whole, the basic behavioral objectives provide a
model from which test items may be developed. Using the
basic behavioral objectives for skills as a guide the
teacher can develop courses, units, independent studies,
presentations, field trips and any iumber of educational
experiences to achieve the identified outcomes. In
designing these learning experiences, the teacher might
first choose those skills, feelings and concepts he or



she wishes to develop. For each of these a basic be-
havioral objective is suggested. Using these as a guide,
the teacher may then write behavioral objectives which
describe what the student will do while participating
in the unit, presentation, field trip, etc. These are
called process or learnim activitx-objectives since they
occur while the students are in the process of being in-
volved in the learning experience. Actually, they
describe what the teacher should liik for during class
activities which indicates that students are progressing
satisfactorily.

A second kind of behavioral objective can also be
developed from each basic behavioral statement. This
behavioral objective is used to guide the formal test-
ing of the skills both before and after the learning
experience. In this kind of evaluation students might
be asked to take a pencil-and-paper test. Such a test
is particularly suited for evaluating skills and
knowledge.

A third kind of behavioral statement can be developed
from the basic behavioral objective. This is one
especially related to evaluating feelings. It is called
an unobtrusive evaluation technique because the student
is not aware that he is being tested. It is an advan-
tage for the evaluator when determining the presence of
certain feelings that the student is not biased by the
knowledge that he is being observed by the teacher.

On the next few pages examples of these evaluative
techniques are given. These examples relate to
behavioral objectives developed for a junior high
school unit on the school environment (see Appendix 13

for description of the unit). Two unit behavioral
objectives, i.e., learning activity and pencil-and-
paper, in turn have been drawn from the basic behavioral
objectives. These describe what a student should do to
indicate that he possesses the skills.



SKILL BEHAVIORAL OBJECTIVES AND OBJECTIVES-BASED

SAMPLE TEST ITEMS

DISCOVERY - INQUIRY SKILLS

(OS,
lekrn

n to be developed through discovery - inquiry
g experiences)

1. SKILL IN-RECOGNIZING AND SELECTING TOPICS TO INVESTIGATE
t

Basic Behavioral Objective: The student will more
completely identify and select topics for study re-
lated to all the major components of the natural and
man-made environment.

Example: Related Process or Learning Activity

Behavioral Objective (what the student

will do during the learning experience)

The student will identify the major components and
related topics of the total natural and man-made
environment of the school site and select one for
study.

Example: Related Formal Evaluation Behavioral

Objective

The student will, while observing a series of
slides of a school site, complete a list of broad
environmental topics and components which should be
investigated to gain an understanding of the total
natural and man-made environment.



Sample Test Item:

Assume that you wish to improve the environment of your
school site. First, you decide to learn as much about
the total surroundings of your school as you can. This
will help you to discover improvement opportunities you
can work on.

jhat are the major natural things in our environment?

As you view the slide, check the list below care-
fully to see if it includes all the major natural
parts of our total environment. If you feel the
list is complete, check the space at the top. If
incomplete, add to the list.

Major Natural Parts

The list below is complete

Land (soils, rocks, minerals, etc.)
Energy (sunlight)
Plants
Animals

IF list is incomplete, add here:

2. SKILL IN CARRYING OUT AN INVESTIGATION

Basic Behavioral Objective: The student will
develop more complete plans and draw upon an in-
creasing number of different sources of relevant
and accurate information in his investigation of
the components and characteristics of his total
environment and man's role in meeting ecological
and human needs.



Example: Related Process or Learning Activity

Behavioral Objective

The student will plan the objectives and steps of
his investigation and identify and utilize a
number of sources of information including first-
hand study on-site.

Example: Related Formal Evaluation Behavioral

Objective

The student will, while observing a slide of a
coidponent of a school site select the most important
kinds of information to gather and arrange a series
of investigative steps in a logical order to carry
out the gathering and compiling of information.

Sample Test Items:

You have been asked to gather information on the school
site which will help identify improvements for the
'movement of people and vehicles. Included are facilities
for walkways, streets and drives and parking areas as
shown in the slide.

a. Listed below are some of the different kinds of in-
formation you should gather to help you in finding
improvements which could be made for the movement
of people and vehicles on the site.

-Check the five most important kinds of information
you would need.

Who maintains the facilities?

How long have the facilities been in existence?

' JI



What kinds of facilities exist?

What i,s the condition of the facilities?

Where are the facilities located?

:hat are the effects of the facilities on
people and nature?

How are the facilities maintained?

What are the future needs for movement of
people and vehicles on the site?

b. Number the steps below in the way you would go about
investigating the traffic and pedestrian facilities
on the school site.

Complete a detailed map of the site's trans-
portation and circulation facilities upon
which to show problem areas.

Prepare a written report on your findings.

Interview the school maintenance department
personnel to determine how well the facilities
are meeting needs and record areas where im-
provements could be made.

Study and observe the facilities in operation
to confirm problems and discover new areas of

improvement.

Take a walk around the site to find out,
sketch and note the kinds, sizes and locations
of existing facilities.

3. SKILL IN COMPILING INFORMATION

Basic Behavioral Objective; The student will, with
an increasing degree of skill, accuracy, and complete-
ness compile and organize collected information in
both written and graphic (maps, q: -Ths, etc.) form.



Example: Related Learnine Activity Behavioral

Objective

The student will completely and accurately compile
information in both writtenand graphic form.

Example: Related Formal Evaluation Behavioral

Ob iective

The student will, while observing a series of slides
of a school site, correct and complete a map of the
site showing the location, shape, and relative size
of major components.

Sample Test Item:

Here is a sketch map of your

school. Locate your class-

room with an X. Change any

of the features which are

not located properly if this

is needed. Add and locate

the school flagpole on the

map.

EVALUATION - PROBLEM IDENTIFICATION SKILLS

(Written to be developed through evaluation-problem
identification learning experiences)

/ 5



4. SKILL IN DEVELOPING EVALUATIVE CRITERIA

Basic Behavioral Objective: The student will in-
crease in his ability to develop meaningful criteria
based upon fundamental natural and human needs and
processes for the purpose of Feeking moaning from
collected data.

Example: Related Learning Activity Behavioral

Objective

The student will develop criteria based upon natural
and human needs and processes for the purpose of
judging the degree to which-- selected natural and
man-made components meet the identified needs.

Example: Related Formal Evaluation Behavioral

Objectiv,,

The student will, while observing a slide showing
an unstable and more stable natural environments,
select accurate definitions of natural ecosystem
stability.

Sample Test Items:

A healthy and lasting natural environment is one which:
(Circle four statements which are more likely to describe
a stable environment.)

1) contains many different kinds of plants with
balanced numbers

2) contains only a few kinds of plants but each
kind in large number



3) has much matter (plant nutrients) :available

4) has little matter (plant nutrients) because
it has been used

5) a small amount of the sun's energy is being
used by plants and animals

F) a large amount of sunlight is being used but
it is not being recycled

7) matter (nutrients) is being recycled and re-
used

5. SKILL IN EVALUATING THE ENVIRONMENT AND IDENTIFYING

OPPORTUNITIES FOR MAINTAINING AND IMPROVING THE

ENVIRONMENT

Basic Behavioral Objective: The student will
evaluate data against criteria and identify and
define existing and potential environmental issues
and problems in increasing number and complexity.

Example: Related Learning Activity Behavioral

Objective

The student will evaluate collected data against
criteria and identify and define opportunities to
help prevent environmental abuses, correct exist-
ing detrimental conditions and alter the environ-
ment to erthan its function and quality.

/7



Example: Related Formal Evaluation Behavioral

Objective

The student will, while observing a series of slides
showing selected natural and man-made environmental
features, indicate for each feature shown the most
important need it doesn't meet by writing its
number opposite the appropriate response.

Sample Test Item:

For each of the next five slides, answer the following
questions.

To the right is a list of needs which the environ-
ment should meet. As you view each environmental
feature or condition shown by a slide, select from
the list at the right the 'most important need not,
being met Pla.ceEFe-hOmber of the cied,in the
blanksaac.o.rafta-f_the-lette+-o-f tile slide.

Need Which is NOT Needs Which the Environment
Being Met Should Meat

SLIDE A

SLIDE B

SLIDt C

SLIDE D

SLIDE E

1. A variety of healthy
trees and plants

- ,

2. Matter (sbil nutrients)
available and not being
lost

cl
.

3. Man-made things are con-
venient and efficient to
Use

4. Man-made things are
safe and healthy_

5. Parts of the environ-
ment are pleasing -
enjoyable to look at

/2



PROBLEM - SOLVING SKILLS

(Written to be developed through problem-solving
learning experiences)

6. SKILL IN PROBLEM-SOLVING

Basic Behavioral Ob'ective: The student will in-
crease in his ability to select and define issues
and problems and efficiently, completely and
successfully thiok through and help carry out the
environmental prOlem-solving processes with
selected issues/and problems:

/

a. Investigaye the issue or problem to becOme
informed./

/ .

b. Determipe alternative solutions and their
consecOences.

c. Eval ate the consequenCes of solutions and
27cho se appropriate ones.

_A DskelavdVrah of action.

e. implement the plan of action.

f.. the process and results.

(Xncluded in the above are skills related to critical
thinking, change strategy and political efficacy.)

Example: Related Learning Activity Behavioral'

Ob'ective

The student will successfully participate in the
process of selecting, planning, and carrying out
an environmental problem-solving activity.

/9



Example: Related Formal Evaluation Behavioral

Ob'ective

The student will, given a series of slides and
descriptive information related to environmental
problems:

a. define central issues,

b. correct, complete, and logically arrange a
list of problem-solving steps,

c. identify most likely sdurces of information,

d. select the best alternative solutions from
several possibilities described,

e. select till most logical rationale for the
alternative solution chosen,

F. choose a logical plan of action from several
described, and

g. choose the best evaluation procedure From
several described.

Sample Test Items:

1. This is a marker along a nature trail which was
built near a school to give both students and visitors
an opportunity to walk around the site and enjoy it
as well as to learn about it. The marker locates
and describes for the visitor a special area where
certain kinds of wildlife may live.

Imagine you are going to help a class build a nature
trail on the school site as these students are doing.

-Balaw-is-a listing of some of the iwportant things to
be done.

Number these in the order which you think they should
he carried out numbering' your first step as one.(1).

L')



Make a map of the locations of different
things found on the site.

Study how the trail is being used and what
people think about it so that if changes
are needed they can be made.

Investigate the area which will be used for
a nature trail. Find out, study, and
describe what is there.

Choose the one best route to take after
considering the problems which might occur
with each one planned.

Make a plan of how the trail will be built;
who will do what, when to do it, what is
needed for equipment, etc.

Draw several different routes the trail
might take so the visitor will have an
enjoyable and educational experience.

2. Here is a stunted and diseased tree on the parking
area and playground of a school. The tree is the
only one near the school, it provides shade, attracts
wildlife, and the studants.have a great deal of fun
playing on Sam:: -say" AKe tree should be removed
because it is obviously sick and dying, falling
dead limbs could be a hazard - "a sick tree is a
dangerous tree," it takes time to plow around it in
winter, and it is in the way for needed parking
during most of the year. Others say it is not
dying and it's health can be restored by breaking
away the tar from around its base so it can get more
air and water, its dead limbs can be cut off, a new
parking area should be found, and the tree should
be left on the site.

Check the statement below which you believe to be
correct.

The main issue here is finding a parking area.

The main issue here is whether the tree is
going to die Or not.

The main issue here is whether or not there,
should be a tree in the school yard.

r.



RESULTS OF AN EVALUATION

During April and May of 1972, a study was conducted
utilizing the methods and techniques outlined in this
report. Approximately seventy-five (75) students were
involved representing grades six through eight in the
Freeport, Maine, Junior High School. The students had
elected to take a two-week course in environmental
education meeting eighty minutes per day, five days per
week. The students were divided into three classes of
approximately twenty-five each and scheduled according
to school group divisions for three two-week classes
covering a time span of six weeks.

Using the basic behavioral objectives presented in this
report as a guide, a two-week unit was developed focus-
ing on the environment of the school site (see Appendix
B). Unit behavioral objectives and learning activities
were planned which would involve the students in class-
room and firsthand investigations, evaluation-problem
identification and problem solving. These three kinds
of learning experiences represented the process of
environmental education or independent variable. The
unit behavioral objectives, in addition, provided
guidelines for observations of the students while
engaged in the process.

Following the development of the teaching unit, behavioral
objectives were written for the formal pencil-and-peper
test. These were also drawn from the basic behavioral
objectives. Using the formal evaluation behavioral
objectives as a guide, test items were then devised for
the pencil-and-paper instrument. Since all behavioral
objectives followed Mager's suggestions that they state
what the students would be expected to do as well as the
extent and under what conditions, the development of
test items from the objectives was facilitated. During
this part of the design process, slides were selected
to accompany the questions. Several hundred were reviewed.
The slides served two purposes: (1) for some questions
these slides provided a visual image about which students
were asked to react and (2) for other questions the slides
served merely as stimuli for the students concerning the
topic of the question.

Following the development of the first draft of the
instrument it was pretested with twenty-five students
participating in the first two-week unit. Also during
the two-week time period the unit was refined.



Upon completion of the pretest of the formal instru-
ment's first draft, the test was evaluated and revised
to increase its validity, sensitivity, and time*
appropriateness.

Prior to the administration of the final version of the
instrument, the names of students participating in the
experimental group were procured. This group was the
second class of twenty-five students receiving the unit
during the middle two weeks of the six-week time span.
Each student in the experimental group was then assigned
a number from one to twenty-five. Using a list of
random numbers, thirteen students were randomly selected
to receive the formal pretest. All were to receive the
formal post-test.

At the same time, the names of students who were to
receive the unit during the last two weeks were procured.
These students became the control group during the middle
two -wcuk period. As with the experimental group, thirteen
students were randomly selected to receive the formal
pretest. This group was to receive the pretest at the
same time as the experimental group. All students of the
control group were to receive the formal post-test.

All pretests were administered daring the first class
session of the unit. The post-tests were administered
during the last session with the exception of the control
group. For this group the post-test was administered
following a weekend three days later during their first
class session. This was conveaient in that no special
schedu).ing was required.

Following the administration of the formal test instru-
ment, data were tabulated for pre and post-test results.

Both descriptive and inductive statistical analyses were
used. The inductive statistical analysis consisted of
a series of five t -tests run on the nine sub-tests of
the instrument. These tests were two-tailed and run at
the .05 ALPHA level. The tests sought to answer the
following research questions:

1. were experimental and control groups equal at the
beginning of tne two-week experiment on the nine
areas of the instrument?

2. After two weeks in the program, did the Experimental
Pre-Post-test Group score hif-,hcr on the post -test
than on the pretest in any of the nine areas?



3. After two weeks in the program, was the gain made
by the Experimental Pre-Post-test Group greater
than the gain made by the Control Pre-Post-test
Group in any rf the nine areas?

4. After two weeks in the program, were the post-test
results of the combined experimental groups (Pre-
Post-test Experimental Group and Post-test Experi-
mental Group) greater than the post-test results of
the combined control groups (Pre-Post-test Control
Group and Post-test Control Group) in any of the
nine areas?

5. Did taking a pretest affect results on a post-test
taken two weeks later in any of the nine areas?

Figure 1 is a diagram of the relationship of the questions
to the research design.

Ono set of results is of particular interest. Within
the variable Ability to Act on an Ecological Value
System are three sub-varianes. The first of these,
Discovery - Inquiry, showed no descriptive change between'
pre and post-tests of the Experimental Group. The
second, Evaluation - Problem Identification, revealed a
7.5 mean percent increase while the third, Problem
Solving, showed a 10.9 mean percent increase. An inter-
pretation of this might be based on the fact that the
first sub-variable is related strongly to traditional
methods of education- whereas the latter two represent
areas to which students are not normally exposed.
Therefore, one might expect greater learning to occur
with respect to them. See Figure 2.

2 4/
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The Development of Environmental Education Curriculum
Guidelines for New Jersey. The New Jersey State
Council for Environmental Education.

This is a report on a research project carried out by
the New Jersey State Council for Environmental Educa-
tion to develop a curriculum plan for reaching the
goal-of developing an environmentally literate citizenry.
As a result of this project, the Council has produced
a computer based K-12 environmental education curriculum.
This program will be the subject of an evaluation
research program during the coming year to test its
effects on students and teachers. Following are
excerpts reproduced from the Curriculum Guidelines: A

Working Paper published by the Council on Jan. 12, 1972.

* * *

CRITERIA AND ASSUMPTIONS

Criteria and assumptions have been made explicit when
recognized and identified. These serve to provide a
consistent basis for dealing with curriculum construc-
tion. They become a working part of a rationale that
explains choices and decisions to be made in develop-
ing this curriculum, The reader has a better understand-
ing and basis for critical review of that which is
accomplished. Hopefully, these will enable continued
future improvement by making process, as well as product,
available for analysis and refinement.

Some of the criteria flowed from the nature of the
project, as approved by State and Federal agencies.
Others flowed from the goal of the Ccuncil. still
others have been based upon professional knowledge and
experience.

For ease of reference, the assumptions and criteria have
been listed separately.

A. Assumptions

It has been assumed that:

1. a model environmental education curriculum pro-
duced for the State of New Jersey can facilitate
local decisions about curriculum development,
adoption and implementation;

2. a useful curriculum will receive acceptance by
local districts and schools;



3. there is a limited number of variables that can
be included because of cost/time factors and the
choices made are to reflect consideration of
those factors;

4. environmental education is important enough to
receive a place in curriculum, in fact is
critical to the State citizenry;

14.5. environmental edu6ation will fesult in an
improved environment;

6. environmental education can be financially
supported by the educational organization of
New Jersey.

B. Criteria

The following criteria have been established:

1. The curriculum must be developed to serve the
schopl population Kg02 of New Jersey, in a

--flexible way to facilitate achievement of
local educational goals.

2. Cost to individual use's of the curriculum must
be kept to a minimum for achieving an environ-
mentally literate citizenry.

3. There must be provision :within the curriculum
for a diversity of approaches to teaching,
learning and environment.

4. There must be provision for inclusion of up-
to-date environmental - information.

5. The use of the curriculum must require minimum
outputs of time, energy and skills on the part
of the cunsumer.

6. The curriculum must contribute to one's knowledge
of, concern for and decision-making ability
relative to the environment, in particular to
that of New Jersey.

7. Individual parts of the curriculum must be
capable of being revised, replaced and improved
without having, to build an entire "new"
curriculum.

8. A feedback mechanism must be included as a means
to monitor and improve the curriculum.

9. Materials to be included in the curriculum will be
chosen on the basis of selected available edu-
cational theories and practices.

10. Materials included must contribute to achievement
of curriculum objectives.



DEVELOPMENT OF A CONCEPTUAL MODEL OF CURRICULUM

INTRODUCTION TO THE MODEL

The New Jersey State Council for Environmental Educa-
tion, under an E.S.E.A., Title III, section dumber 306
grant, entitled Implementation of State of NOw Jersey
Master Plan for Environmental Education, haa committed
itself to the construction of a curriculum foT state
use in developing environmentally literate citizens.
The major thrust of this effort is directed initially
to K-12 students.

Since New Jersey does not have a state determined
curriculum which prescribes in specific terms what must
be embraced. Curriculum is decided at the local level,
and much of this decision rests with the teacheFs and
other professional staff. The need to provide a cur-
ricular structure that facilitates local decisiOns is
apparent. Individual teachers must be able to have a
selection or prescription available in environmental
education that is economical of time, effort and, money
and that has the highest quality choices included.

'tile nature and size of the target population demands
use of the latest technology in order to copy wi\th
the many variables at hand. For this reason a deision
to utilize a computer based program has been considered,
and efforts to determine cost/feasibility factors are
simultaneously occurring with development of the
curriculum.

Another factor affecting the need for flexibility in
curriculum choices is the fluid, state of environmental
education, and indeed the dynamic state of the
environment itself.

Therefore, the following model was designed. The model
consists of several parts, to be developed sequentially.
These include field, input, and evaluation. Together,
these provide the basic framework of the curriculum.
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PART:7.

Part '1 - Field

clese of the vz'.rit7.),3 pr.Iits of the ani.1

begins wi tit. that !Art i cy l-,/1`; led "field" (Diagram 1 ).. Mete .that the field.

is divided. into a limber of .stages, con-sisting of o. !:-.1u24erof.i.r.stc.
r

behavieral tthjectivcs: (Diagram: seettol 0, TheF.o objer,:tiOs mpre5ent

minimal necessary len:ming behaviors in the -are.as knowledg ,(cognitive
7.dornain), deeiSiorp-roaking and the affective doinsin that contribute to the

developrrebt, of envlru,rentally literate cit. iza.ns, These objectitollS

to be Ovelopel rr selected based upon the best knowledge available.toJ the

educational profession to date. r.xvIrtts from various fieldsi, /as wtil tx

related researe,h and thL,..,orgtical work on learning, teaching and envircn-
/

mental education will be.usetisto help detennine theie objectives. In addl.

. tion evaluzitien of the progilm win provide -anempirIcal base _for continuing,
/ -

difying, 'adding Dr eliminating_objectiVec as-reatit§ deMand5.

By the-nature of the New Jersey State 1:;ounel1 ,for Envfronfmntal: Educ-

tion grant, /this, ciurricultasi is Wein .erated initially for a tarot stigient

population ranging fituiflindergarten. through grade trieliv,, Therefore the

final-nu itber of selected -stayer will reflect the nharantivisti cs'- of this.

popul hti on .

Each stage has a core of basic behavicrel dhjectives that, as stated pte-

viously, reflect minimal necessary learnirrgs. If the pcpt:siatton of New



to b. :able c.;rn. my to surport curri!.:ulon thot

these minia.al necessary learnings; th n. they nu!: )(2 bei no

achieved by a minimal l-outout of titer. energy and resource!:: This point.
/

is critical threughaut the model.

In addition to the core of each stage, there will be associated

bbjectives (Diagram 1, section b) built in that will be related and appro-.

priate for those interested in and capable of suoporting a. range of learn-

ings than woull-Invoive maKimmi.tire and resources. Therefore, there will

be numerdus7 choit?.S available to the' public, based upon their 'aluesatti-
,1

tudes, i0erests and resources.
Ti.
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Part 2 - Input

The part leklled input" rrefers to a syStematic programing of

able materials from the area of thc affective doniainf, the ccgniti-Odemin

rtstricted to environmental PApiects,. and de.cision-diakingdevelop,,

gram2). Each piece of this program will he selected. for incluAlon if it

represcnt.s th2 mce5t suitable in its area and is,judged capac.) of cOntri-

buting to the acccr;plishment of the objectives.

DIASRAM 2

INPUT
L...

.4...I'''. t

7

ni tive
rmin :

making / .

Development
Affactive

,:::..domain

Cognitive
.

Dtcisi3n
mOing
Development,.
Affective
Domain

-Cogniti ve
n

Decision-
ma-king:
Devel opment

AffeCti ve
tDoinin



BEST COPY AyAILABil

Relationship of Field to -Input/

These two areas fielei and input; represent objectives end

materials which become aVallable for Linse in developing an environ-

mentally literate c.itizen (Diagrzim 3) . Materials will be included

when theseare judged as contributing to the accomplishment of ob-

jectives contained in a Stage within a field.

/ DIAGRAM 3

14

STAGE

STAGE Affective
Domain

making
Develppmer

Ye'
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Part 3 - Evaluation

EvaluatiOr, (Diagrea-4) initially serves, as a d-iagnostic to;.0,

in determinin 'what ls" in relation to ary stage.. Ba.F.:-cd, upon th.:2

/-

findings of pretesting (Diagrm 4, section .0',-as wel.es local

descriptive data provided by the teachnT, appropriate materials will

be selected for group from the In-put Progf-m (Diagram 4,1w.ction b),

may range from Simple bibliographic r,otatie;,..ftr locally available

material to printouts of matc:rials to the lendirg of cortain materials'

from a state -wide; county, or other administra.tive unit source: Cost

-and efficlency-factors will Pay an iTportant.ral in.makincl deter mina-.

-tion of how these:will made available.'

Outcomes

.

After select''Ol 5 materials will be .sent to theAotcher accoMPanied:

by correSponding asSvsmentHmaterials tomilsure outcomes. At ap-

propriate timesAuring and following tcbaching-learning activities (Dia-,

/

gram .4, section c. }, indiVidual- and group as.ossment .(Diagram, 4', section d).

will tae place. gated upon this assessmnt procesS4 several Altv.rn?.tive-

choices become available. These Include:' ,

1:iye-cycling to meet basic objectives as needed;

2. judgment that objectiyeswere :accomplistvd, and:a

'decision to Choose anoPier',stage or anotherlevel
/

..of the same stage is made;

judgment thotobjectivesweacco*)lished and a
- ..

decision to sto0 IS made.:
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4ata generated byeva!ution will be useful to the leavner

6na teacher ar,d 011-)'zs woll, Provide informtipn/on ista r,ucpos!;,-pt-
,

programnateriOs. SUch inform4ticin will be he:Wu; to and
.

fpr Iwprevemnt of e prts of the progrm,,

DIAMM 4

16
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APPENDIX A

Brief Description of the

MAINE ENVIRONMENTAL EDUCATION PROJECT

Title III, E.S.E.A.



MAINE ENVIRONMENTAL EDUCATION PROJECT

The Maine Environmental Education Project ,views

environmental education as a process aimed at p -roducing

a citizenry that possesses a knowledge, motivation) and

ability to maintain and improve the quality of the total

environment for all life, and a process for improving the

quality and effectiveness of educational practices at

all levels in all disciplines. The project's two goals

include (1) development of a wide geographic network of

K-12 locally funded programs with trained coordinators;

(2) an innovative teaching-learning process and related

activities for classroom and firsthand community total

environment studies; (3) a practical evaluation model

for assessing student outcomes; (4) model organizational

methods and implementation strategies for total community

resources, and community people;. (5) graduate, under-,

graduate, and inservice education programs and courses

within the State University system and courses approved

by the State Department of Educational and Cultural

Services.

Grade level: K-12. Dean B. Bennett, Project Director;

Intprmodiate School, Yarmouth, Maine 04096; Telephone:

(207) 846-3392.
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APPENDIX

Example

of a

UNIT OUTLINE



T,40-4EEK JUNIOR HIGH SCHOOL ENVIRONMENTAL EDUCATION UNIT

THE SCHOOL SITE ENVIRONMENT

PILOT UNIT TESTED AT FREEPORT, MAINE JUNIOR HIGH SCHOOL 1972

One 80 Minutej'eriod Per Day

Developed by The Maine Environmental Education Project and
The l'iegional Environmental Education Program

MONDAY: UNIT PRETEST - Formal Pencil-and-Paper Test
with slides

UNOBTRUSIVE - Citizen Questionnaire and
School Site Survey

TUESDAY: PHASE I: Discovery - Inquiry

A. Introduction to the Unit

1. The need for environmental quality

2. The roles of citizens

B. Presentation with slides

1. Natural & man-made components of
the environment

2. Natural and human ecosystem concepts

C. Student development of chalkboard map of
school site

1. Map of shape and size of site

2. Identification of natural and man-
made features - location, shape,
size, amount, characteristics

liEDNESDAY: A. Student discussion and listing of
important information to gather about
component,3

1. Kind

2. Location

3. Size - Shape

4. Amount

5. Characteristics



0-2

B. Demonstration of equipment and tech-
niques for environmental investigation

C. Student selection of topics to investi-
gate

D. Guidelines for compiling and mapping
information

THOSDAY: Student field investigation of natural and
man-made environmental components

FRIDAY: A. Student compilation of infcrmation,
writing of reports, development of maps

PHASE II: Evaluation - Problem Identification

6. Presentation with slides

1. Criteria for evaluating the natural
environment

2. Criteria for evaluating the man-
made environment

WEEK 2

MONDAY: A. Review of environmental evaluation
concepts

0. Introduction ,to environmental evaluation
assignment sheets

C. Student field environmental evaluation of
the school site

D. Class discussion - identification of
opportunities for environmental
improvement

TUESJAY: A. Introduction to kinds of environmental
problems

0. Student field identification and listing
of problems for student involvement

PHASE III: Problem Solving

C. Introduction to the problem-solving
process



B-3

,IEDNESDAY: A. Student selection of problems to help
resolve

B. Student preparations for problem-solving

1. Description of the problem (why a
problem, etc,)

2. Listing of alternative solutions

3. Selection of best solution - reasons,
etc.

4. Planning for action

5. Listing of tools, equipment and
supplies needed

THLP3SDAY: A. Student field problem- salving activities

B. Review of projects

C. Review of unit phases

FRIDAY: UNIT POST-TEST (same as pretest)


